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Andrew Ellington received his BS in 
Biochemistry from Michigan State 
University in 1981, and his PhD in 
Biochemistry and Molecular Biology 
from Harvard in 1988. As a graduate 
student he worked with Steve Benner 
on the evolutionary optimization 
of dehydrogenase isozymes. His 
post-doctoral work was with Jack 
Szostak at Massachusetts General 
Hospital, where his lab developed 
methods for the in vitro selection of 
functional nucleic acids and coined 
the term ‘aptamer’. He began his 
academic career as an assistant 
professor of Chemistry at Indiana 
University in 1992, and continued 
to develop selection methods. In 
1998, he moved to the University of 
Texas at Austin where he is now the 
Fraser Professor of Biochemistry. 
His lab continues to develop 
functional nucleic acids for practical 
applications, including aptamer 
biosensors, allosteric ribozymes 
(aptazymes) and internalizing nucleic 
acids that can deliver short-interfering 
(si)RNAs to cells. A next leap forward 
will hopefully be to engineer cellular 
communication with RNA. Ultimately, 
though, his first love remains 
origins- of-life research, which oddly 
melds with translational research 
initiatives in that it is the ultimate 
biotechnology challenge.
How did you first get interested in 
science? Well, it’s terribly clichéd but 
I had great teachers. My chemistry 
teacher in junior high school (Mike 
Whittier) and my biology teacher in 
high school (Keith Barnes) showed 
us what research was like, and 
encouraged me to do research. 
Indeed, I remember Keith showing me 
a book on abiogenesis, which started 
me thinking about origins even back 
then. Otherwise, I’d probably have 
been a lawyer, as then and now my 
talents tend to run towards words 
more than actions. A sad loss for 
the legal profession, to be sure, but 
I keenly remember deciding to be a 
scientist because it was going to be 
much more difficult for me than being 
a lawyer, and because I’d always have 
an absolute standard (reality) to keep 
me in line.
Q & A Why study the origins of life? Well, it’s one of those fundamental, 
bedrock questions that everyone 
wants to know about. Why are we 
here, where are we going, that sort of 
thing. Of course, scientists and the 
lay public approach these questions 
in very different ways. Scientists 
can provide answers as to what our 
origins are, and these are scientific 
answers, without accompanying 
value judgements. To a layperson, 
though, saying that we evolved from 
primordial slime is somehow insulting, 
even though it’s essentially accurate.
Yes, but given the amazing 
advances being made in the 
biomedical sciences and the 
prospects for biotechnology, isn’t 
it somewhat academic to study 
origins? Certainly grant agencies 
seem to think so, but the fact is that in 
studying origins we are automatically 
studying biotechnology. In some ways, 
origins is the ultimate biotechnology 
problem: “Given molecules, generate 
living systems. Go.” By attempting 
to understand the mechanisms and 
pathways that life may have taken 
from the first replicators onwards, 
we automatically gain insights into 
what kinds of biotechnologies we can 
attempt in the present. During my 
own career, my and others’ curiosities 
about the origins of a RNA world 
led to the development of in vitro 
selection methods, and these have 
ultimately led to the development 
of aptamer therapeutics. Similarly, 
Luisi Luigi and others have studied 
how cell-like replicators may have 
arisen, and these technologies are 
also now coming to fruition for the 
directed evolution of biopolymers and 
synthetic genetic circuits in micellar 
compartments.
Were you always interested in 
origins? Who were your biggest 
influences? I’ve always been 
interested in way too many things, 
and was fortunate in my early career 
to find mentors who were equally 
curious. Steve Benner was my 
graduate advisor, and as anyone who 
knows Steve can attest, standing 
in the reflected arc of his brilliance 
somehow just makes science fun. 
Jack Szostak was my post-doctoral 
advisor, and his rare instinct for 
productive paths in science gave me 
the courage to try experiments that 
I would likely have been too timid to undertake on my own. Between these 
two awesome advisors, I was coddled 
into allowing my own curiosities 
about origins to fester to the point 
where I had to continue to delve into 
them as an academic. As I started my 
independent career, one of the huge 
influences on my path was  
the late Stanley Miller. Stanley was the 
quintessential old guard gentleman 
scientist, politely encouraging 
but ruthless in his standards and 
analyses. I was very fortunate to 
interact with him at a number of 
meetings and conferences, and two 
of the undergraduates he mentored 
(Michael Robertson and Matt Levy) 
carried my lab as graduate students.
So, where are we with regards to 
understanding origins? It is a field 
that tends to move rather deliberately, 
in part because hypotheses are very 
difficult to prove. The RNA world 
hypothesis is very well established at 
this point, but this only gets us back 
to a putative ribo-organism that was 
relatively well equipped, metabolically 
speaking. Many of us postulate that 
the ribo-organism was the inevitable 
result of the evolution of molecular 
self-replicators, but key intermediates 
along the way (for example, a 
self- replicating polymerase) remain 
to be found. In some ways, this is the 
most exciting time, in that it isn’t as 
easy as it initially looked when Tom 
Cech, Sydney Altman, and Norm Pace 
showed the catalytic prowess of RNA. 
There seem to be lots of politics 
accompanying at least the 
teaching of origins and evolution 
in the United States, do these 
ever affect you? I live in Texas, 
what do you think? But, seriously, 
the continued attempts to legislate 
science are both sad and ultimately 
counterproductive. It’s not just 
a matter of having extraordinary 
evidence for virtually all aspects of 
the fact and theory of evolution, but 
when large swaths of biotechnology 
and biomedicine are intimately 
grounded in evolution it is bizarre to 
see public figures actively arguing 
against their own economic best 
interests. For example, despite 
the fact that Texas has put forth a 
multibillion dollar initiative in cancer 
research, we at the same time have 
to regularly argue for the continued 
primacy of evolution in school 
curricula, have public officials  
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German research institution, the 
fraction of female directors is even 
smaller, about 7%. When I was 
elected as a scientific member and 
director of the Max-Planck society, 
I was one of only two women, and 
the only one in natural sciences. 
Ten years later, in 1995, the society 
was able to boast that 25% of their 
female directors had received a 
Nobel prize. Now, there are 19 female 
Max-Planck directors among a total 
of 266. Life as an exception, as a 
role model has not always been 
particularly comfortable, but with 
an increasing number of female 
colleagues and a general awareness 
of gender issues, open discrimination 
is now rarely encountered as a 
serious problem. It has not always 
been like that. In my early days, as 
representative of a small minority, I 
felt quite awkward, unprotected and 
often overlooked. 
I grew up in Frankfurt in a liberal 
family. With my family I shared a 
cultural interest in arts and music, 
whereas my early passion for animals 
and plants was not shared by the 
others. It was nevertheless much 
supported by my parents, who 
allowed me to keep pets and bought 
the right books for me. At the age 
of twelve or so I knew that I wanted 
to become a biologist. I went to 
an excellent girls’ high school with 
devoted teachers and a focus on 
science. At this school, I never had the 
feeling of not being taken seriously 
in my attempts at understanding 
science; moreover, gender differences 
and competition with males weren’t 
an issue at that time. Such single sex 
schools hardly exist anymore, which 
is probably a mistake as for me this 
environment was very important and 
provided a strong support for my early 
determination to pursue a scientific 
career. Also, later as a university 
student, I do not remember having 
encountered gender problems, and 
as an ambitious and enthusiastic 
graduate student I felt generally well 
respected and appreciated. 
My first significant experience with 
discrimination as a woman in science 
came while publishing the results 
of my thesis: The project had been 
started by a rather fortuneless male 
graduate student and I had finished 
it producing all of the data. However, 
on the three-author letter to Nature, 
which I had written, I was made 
only second author. The graduate 
Women in science — 
passion and 
prejudice
Christiane Nüsslein-Volhard
Scientific research requires special 
talents, just as much as intelligence, 
passion and diligence. I do not know 
a single successful scientist who is 
really lazy, and only very few who are 
able to pursue at the same time other 
interests with intensity and success. 
Reaching a leading position in 
scientific research is very demanding 
and requires early independence 
and perseverance. These truths 
universally acknowledged hold for 
both men and women. However, 
measured by their scientific 
potential, women, whose intelligence 
is fortunately no longer disputed, 
were and still are underrepresented 
in science, in particular in terms of 
professorships or leading research 
positions.
I love being a researcher: it is 
a great pleasure to discover new 
things about life, to be able to run 
a large lab and to support talented 
young people in their careers. I 
used to work long hours in the lab 
while pursuing my own ideas and 
observations, but I also have come 
to enjoy having some power, being 
involved in decisions in scientific 
organisations or as an advisor in 
science policy. I am convinced that 
I would be unhappy without my 
science. Therefore, I often think 
about women of similar passion and 
personality, but facing circumstances 
that make it extremely hard or 
impossible to be successful as a 
scientist. Where are the problems, 
what can be done to solve them?
Presently, there is general 
consensus that efforts should be 
made to increase female contribution 
to modern science, not least 
because our society cannot afford to 
lose so many highly trained talents. 
After all, not all the males in leading 
positions are better than all the 
females in non-leading positions. In 
Germany, for instance, only about 
11% of full professors are women. In 
the Max-Planck-Society, the leading  
My word(Chris Comer, of the Texas Education Agency) who are hounded out of 
their jobs because of their support 
of evolution in school curricula, and 
have initial nods toward sanctioning 
the Institute for Creation Research 
(now located in Dallas) by the Texas 
Higher Education Coordinating Board, 
the same state agency that certifies 
the school I work at, the University of 
Texas at Austin. That said, I recently 
was invited to serve on a panel to 
review the ICR’s graduate program, 
and I was extremely impressed by 
the professionalism and commitment 
of the other educators that were 
invited and by the staff of the agency. 
This wasn’t exactly a revelation, 
but it was greatly reassuring. I was 
once privileged to hear Stephen 
Gould speak on his experiences with 
court cases involving Creationism, 
and he talked about sitting down 
and drinking lemonade with people 
who disagreed with him, and how 
they were all quite civil about 
their disagreements. I think my 
experiences are somewhat similar, 
in that while both sides are quite 
passionate about their interests, 
dealing with the people involved, 
the civil network we’re all part of, 
makes it somewhat easier to put the 
disagreements in perspective.
Well, I’m glad you remain low 
key about these issues. Are you 
always so neutral? I would say I’m 
an equal opportunity curmudgeon. 
I also find the attitudes of many of 
my own colleagues to be moderately 
bewildering (and vice versa). In 
particular, while we like to talk about 
how biology is the study of life, we 
actually have no decent scientific 
definition as to what life is. In recent 
years, I’ve come to believe that this 
is because there is no such thing, 
that the term ‘life’ is more useful to 
poets than to scientists. We classify a 
large set of replicators as ‘life’ based 
on our experience. In so doing, we 
also assume that the classification 
has a fundamental meaning in and 
of itself, beyond its utility. This is the 
problem. We tacitly assume the very 
same notions that the lay public does 
in talking about life. In my view, many 
biologists are closet vitalists.
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